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Description 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to image display systems, 
and more particularly to a method of using a memory for 
storing data for use in a display system having a proc- 
essor for processing pixel data and having a spatial light 
modulator for generating an image. 

BACKGROUND OF THE INVENTION 

Real-time display systems based on spatial light 
modulators (SLMs) are increasingly being used as an 
alternative to display systems using cathode ray tubes 
(CRTs). SLM systems provide high resolution displays 
without the bulk and power consumption of a CRT sys- 
tem. 

Digital micromirror devices (DMDs) are a type of 
SLM, and may be used in projection display applica- 
tions. A DMD has an array of micromechanical pixel el- 
ements, each having a mirror and a memory cell. Each 
pixel element is individually addressable by electronic 
data. Depending on the state of its addressing signal, 
each mirror element is tilted so that it either does or does 
not reflect light to the image plane. Other SLMs operate 
on similar principles, with pixel elements that emit or re- 
flect light simultaneously with other pixel elements, such 
that a complete image frame is generated by addressing 
pixel elements rather than by scanning them. 

For processing data in an SLM-based systems, as 
is the case with other digital image processing systems, 
the processor operates on pixel data. Interlaced data is 
arranged pixel-by-pixel, row-by-row, and fie Id-by-field. 
Scan conversion techniques are used to generate 
frames from fields. Non-interlaced data is already ar- 
ranged as frames. Processing tasks such as colorspace 
conversion and scaling, as well as scan conversion, are 
performed on the pixel data. 

However, in an SLM-based system, the SLM must 
receive the data in 'bit-planes". In other words, pixel da- 
ta must be reformatted into bit-level data so that each 
pixel element can be "on" or "off 1 a length of time corre- 
sponding to the value of its pixel data, various modula- 
tion schemes determine how long each pixel is on or off, 
and permit greyscale and color images to be displayed. 
A bit-plane represents all bits of all pixels having the 
same digital weight. For pixels having an n-bit resolu- 
tion, there are n bit-planes per display frame. 

SLM-based systems use a "display memory" to pro- 
vide bit-planes of data to the SLM. Existing display 
memories are "double buffered", so that they can store 
data for a current frame while data for a next frame is 
being written in. This permits each frame of data to be 
read out of memory and displayed on the SLM during 
its own frame period. Many display memories operating 
in this double-buffered mode require a capacity of two 
frames of data. A variation of double-buffering is dynam- 



2 

ically allocating memory space so as to reduce the re- 
quired capacity. EP-A-0 530 760 entitled "Dynamic 
Memory Allocation For Frame Buffer for Spatial Light 
Modulator", assigned to Texas Instruments Incorporat- 
5 ed, discusses these methods of using a display memory. 

SUMMARY OF THE INVENTION 

A first aspect of the invention is a method of using 
10 a display memory for use in a digital display system hav- 
ing a processor for performing image processing and 
having a spatial light modulator (SLM) with bit-address- 
able pixel elements for generating an image. A first 
frame of samples of pixel data is written to the memory 
is during a first frame period. This first frame is stored in 
the memory such that it may be read out in bit-planes 
comprised of one bit per sample. A second frame com- 
prised of samples of pixel data is written to the memory 
during a second frame period, such that each sample of 
20 the second frame is written over the corresponding sam- 
ple of the first frame. This second frame is also stored 
so that it may be read out in bit-planes comprised of one 
bit per sample. During either the first frame period or the 
second frame period, a bit-plane of data is read from the 
25 memory, with this reading step being performed with da- 
ta from the first frame and data from the second frame. 
The reading step is repeated such that at least the same 
number of bit-planes as the number of bits representing 
each pixel are read out during a display period. Each of 
30 the bit-planes is delivered to the spatial light modulator 
for display. 

A technical advantage of the invention is that less 
memory capacity is required than for double-buffered 
memories. This reduces the cost of the system. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 and 2 are block diagrams of a SLM-based 
display system, having a display memory in accordance 
40 with the invention. 

Figure 3 illustrates a method of using a display 
memory in accordance with the invention. 

Figure 4 illustrates how images are displayed from 
data of different data frames. 
45 Figure 5 illustrates a display memory. 

Figure 6 illustrates the formatter of Figure 5. 

Figure 7 illustrates the memory array of Figure 5. 

Figure 8 illustrates the bit selector of Figure 5. 

so DETAILED DESCRIPTION OF THE INVENTION 

A comprehensive description of a DMD-based dig- 
ital television system is set out in U.S. Patent No. 
5,079,544, entitled "Standard Independent Digitized 
55 video System", and in U.S. Patent No. 5,526,051 , enti- 
tled "Digital Television System", both assigned to Texas 
Instruments Incorporated. 

U.S. Patent No. 5.27B.652 entitled "DMD Architec- 
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ture and Timing for Use in a Pulse-Width Modulated Dis- 
play System", describes a method of formatting video 
data for use with a DMD-based display system and a 
method of modulating bit-planes to provide varying pixel 
brightness. The general use of a DMD-based display s 
system with a color wheel to Provide sequential color 
images is described in U.S. Patent No. 5,233,385, enti- 
tled "White Light Enhanced Color Field Sequential Pro- 
jection". These patents are assigned to Texas Instru- 
ments Incorporated. 10 

Figure 1 is a block diagram of a SLM-based projec- 
tion display system 10, which provides color images 
from pixel data sampled from a video signal. Although 
the following description is in terms of a receiver for a 
broadcast television signal, it should be understood that is 
receiver 1 0 could be any type of equipment for receiving 
an analog composite video signal and displaying imag- 
es represented by the signal. Figure 2 is a block diagram 
of a similar system 20, in which the image data input 
signal already represents digital data In both Figures 1 20 
and 2, only those components significant to pixel 
processing and bit-plane conversion are shown. Other 
components, such as those used for processing syn- 
chronization and audio signals, are not shown. 

The invention, which involves various aspects of 2s 
memory 15, is useful with either system 10 or 20. For 
purposes of example, the description herein is directed 
to system 10. 

An image having 640 pixels per row, 480 rows per 
frame, and 24 bits per pixel is assumed. This is after a 30 
de-interlacing process is performed by processor 14, to 
convert interlaced fields having 240 odd-rows or even- 
rows into frames having 480 rows. There are 8 bits of 
pixel data for each of three colors. Thus, there are 24 
bit-planes. The primary effect of different frame and pix- 35 
el sizes would be differences in the memory sizes de- 
scribed herein. 

As an overview of system 10, signal interface unit 
11 receives an analog television signal and separates 
video, synchronization, and audio signals. It delivers the *o 
video signal to A/D converter 12a and Y/C separator 
12b, which convert the signal into pixel-data samples 
and perform luminance/chrominance separation. These 
A/D conversion and Y/C separation tasks could be per- 
formed in either order. 45 

Afield buffer 1 3 is interposed between Y/C separa- 
tor 12b and processor 14. This field buffer 1 3 is useful 
for field spreading. Because the SLM-based system 10 
does not require vertical blanking time, the extra time 
between fields may be used to increase the time avail- so 
able for processing data and for loading bit -planes to the 
SLM 16. Field buffer 13 may have other functions relat- 
ed to color wheel synchronization and scaling. 

Processor system 14 prepares the data for display, 
by performing various processing tasks. Processor sys- ss 
tern 14 includes a processing memory for storing pixel 
data during processing. 

Display memory 15 receives processed pixel data 



from processing system 14. As explained below in con- 
nection with Figures 3 - 8, display memory 1 5 formats 
incoming data into bit-planes, which it delivers to SLM 
1 6, one at a time. Memory 1 5 need have only a capacity 
of one frame of data. 

SLM 16 may be any type of SLM. Although this de- 
scription is in terms of a DMD-type SLM, other types of 
SLMs could be substituted into system 1 0 and used for 
the method described herein. For example, SLM 16 
could be an LCD-type SLM. Details of a suitable DMD 
can be found in U.S. Patent No. 4,956,619, entitled 
"Spatial Light Modulator". 

Display unit 17 is essentially the optical compo- 
nents for receiving the image from DMD 16 and for illu- 
minating an image plane such as a display screen. For 
color displays, the bit-planes for each color could be se- 
quenced and synchronized to a color wheel that is part 
of display unit 17. Or, the data for different colors could 
be concurrently displayed on three SLMs and combined 
by display unit 17. Master timing unit 18 provides various 
system control functions. 

Figures 3 and 4 illustrate a method of writing into 
and reading out of display memory 15, in accordance 
with the invention. Figures 3 and 4 are functional illus- 
trations; an example of a structural embodiment of 
memory 15 is described below in connection with Fig- 
ures 5 -8. 

More specifically, Figure 3 illustrates the spatial re- 
lationship between the writing of pixel-data samples to 
memory 15 and the reading of bit-plane data out of 
memory 15. As explained below, data is stored in mem- 
ory 15 in bit-level sections, where each section stores 
only data for one bit-level. The section illustrated in Fig- 
ure 3 stores data for bit 0. For storing a frame of data, 
memory 15 has the same number of sections as bit- 
planes. 

In the example of Figure 3, the 480 rows of bit 0 
data are stored in contiguous memory rows, to R4so- 
However, the memory rows need not be contiguous so 
long as some sort of random access is available. 

Also, in the example of this description, the number 
of pixels displayed on SLM 1 6 is the same as the number 
of samples in a data frame. In other systems, each data 
frame stored in memory 1 5 may have extra samples per 
row of pixel elements on SLM 16, or samples for extra 
rows, or both. The invention is the same in both cases, 
in that the capacity of memory 1 5 need be no more than 
the number of samples per data frame. 

Data samples are loaded to memory 1 5 in the tem- 
poral order in which they arrived. Using the sample for 
pixel 1 , row 1 , Frame N as a starting point, that data 
sample is loaded first. Each bit of pixel 1 is written to a 
different memory section so that the data can be ac- 
cessed by bit-level. Then the data for pixel 2, row 1 , 
Frame N, is written, followed by the data for pixel 3, row 
1 , etc, until all data of row 1 , Frame N, are loaded. This 
process repeats for row 2, row 3, etc, until all data sam- 
ples of Frame N are loaded. 
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After row 480 of frame N is written, the write process 
begins again with pixel 1, row 1, Frame N+1. As each 
new bit of data for Frame N+1 is written, it overwrites 
the corresponding bit of Frame N. Because of this over- 
writing, in general, at any given time, memory 15 con- 
tains row 1 through row n of Frame N+1 and row n+1 
through row 4B0 of Frame N. Of course, there may be 
a time between frames, when n=480 or n=0 and memory 

15 stores rows 1 through 480 of only one frame. 

Data is read out of memory 15 to SLM 16 in bit- 
planes, one bit from each pixel of all rows. The 24 bit- 
planes may be read out in any order, depending on the 
particular modulation scheme being used. For example, 
the order could be first, the bit-plane for the most signif- 
icant bit (MSB), then the bit-plane for the next most sig- 
nificant bit, etc, and last, the bit-plane for the least sig- 
nificant bit (LSB). For color images, which in the exam- 
ple of th is description have 8 bits for each of three colors , 
8 bit-planes for each color represent bits 0 - 7 of each 
color. 

Because memory 1 5 stores data from two adjacent 
data frames, Frame N and Frame N+1 , in general, a bit- 
plane contains data from both Frame N and from Frame 
N+1 . In other words, each of the 24 bit-planes that com- 
prise an image to be displayed do not always have data 
from the same data frame. 

For real time displays, the rate at which SLM 16 dis- 
plays data must keep up with the rate of incoming data. 
For a system 10 having a field buffer 13 and "spread- 
data, the time available for writing a frame into memory 
and reading a frame out of memory is one field period, 
which for NTSC signal is 1/60 second (approximately 
16.67 millisecond). Likewise, the time available for read- 
ing data out of memory 15 is one field period. For de- 
interlaced data, the field period is the same as the frame 
period. If the data is not spread, the time available for 
writing and reading is slightly less. In any event, SLM 

1 6 keeps up with incoming data by displaying each new 
image at a rate equal to the 60 field per second frequen- 
cy. Although the display period for each image is the 
same as the field period (16.67 milliseconds), these pe- 
riods do not, in general, begin or end in unison. 

Figure 4 illustrates how the data for each image is 
"skewed" with respect to the data frames, as a result of 
the reading out process described above. The jagged 
lines separating the data frames are referred to herein 
as "frame skew lines". The period of time between two 
frame skew lines is one frame period (approximately 
16.7 milliseconds). Each row of data is displayed for a 
time equal to a frame period, but the display of different 
rows of the same data frame may begin and end at dif- 
ferent times. For example, for Frame N+1 , the data for 
row 10 is displayed from t., to t 4 , whereas the data for 
row 1 50 is displayed from t 3 to t 5 . 

The bit-planes read out from memory 15 are repre- 
sented as vertical time slices. At any point on a frame 
skew line, the data above the line are from a next frame 
and the data below the line are from a current frame. 



The frame skew lines are jagged because of the differ- 
ent display times allocated for different bit-planes. In 
other words, each bit-plane is associated with one of 
eight different display times that vary according to bit 

5 level. The MSBs have the longest display time, the LSBs 
the shortest. Where there are 24 bit-planes per frame, 
each frame skew line has 24 "jags". Each jag represents 
one bit-plane, which is in turn associated with one of the 
eight different bit-plane display times. In Figure 4, the 

io display time of each bit-plane is one contiguous time 
slice, but other modulation schemes are possible. 

For example, time to to t1 is allocated for the most 
significant bit of red data. During this time, all data being 
read out to SLM 1 6, and hence all data being displayed, 

is is from frame N. As another example, time t2 to t3 is 
allocated for the most significant bit of green data. Dur- 
ing this time, rows 1 through 130 are from Frame N+1, 
whereas rows 131 through 480 are from Frame N. 
The above-described method of using a display 

20 memory 15 can be used with various memory imple- 
mentations. These include variations in whether the da- 
ta is formatted by a separate formatting device, format- 
ted on input with logic integrated with memory 1 5, or for- 
matted on output with logic integrated with memory 1 5. 

25 other variations involve partitioned memory space. Ex- 
amples of display memories for an SLM-based display 
system are found in the following patent applications: U. 
S. Patent No. 5,255,100, entitled "Data Formatter with 
Orthogonal Input/Output and Spatial Reordering"; EP- 

30 A-0 530 761 , entitled "Partitioned Frame Memory for 
Spatial Light Modulator"; and U.S. Patent Serial No. 
08/160,344, entitled "Digital Memory for Display System 
Using Spatial Light Modulator". Each of these patents 
or patent applications is assigned to Texas Instruments 

35 Incorporated. 

Figure 5 illustrates one example of a display mem- 
ory 15, with which the method of the invention may be 
used. Memory 1 5 is comprised essentially of a formatter 
5 1 , a memory array 52, a bit selector 53, and a controller 

40 54. 

As described above, one aspect of the present in- 
vention is the space and time relationship of the pixel 
data input to memory 15 and the bit-plane data output 
from memory 1 5. The method of the present invention 

45 eliminates the requirement that the data in a display im- 
age correspond to the data in a video frame. Although 
the each display image contains the same amount of 
data as a video frame, it does not necessary comprise 
data from only one frame. That is, a display image may 

50 contain data from two adjacent video signal frames. Be- 
cause of this relationship, memory 1 5 need only have a 
capacity of one data frame. 

Figure 5 assumes a non-partitioned memory, where 
memory 15 stores data for all rows. In a partitioned 

55 memory, memory 1 5 might store data for only the top or 
bottom half of SLM 16, and a second memory 15 would 
store data for the other half. The principles of the present 
invention would be the same for a partitioned memory, 
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except that each partition would operate in parallel. 

Incoming pixel data is written to memory 1 5 sample- 
by-sample, row-by-row, frame -by -frame. Thus, the in- 
coming data is 24 bits wide. Formatter 51 re-arranges 
this data into bit-level data. 

Figure 6 illustrates one embodiment of formatter 51 . 
Each row of data (640 pixel samples) is divided into 40 
blocks of 1 6 samples each (40 x 1 6 = 640) Formatter 51 
has 40 blocks, each having a block register 61. Each 
block register 61 receives one block of data. Because 
each sample is 24 bits, the capacity of each block reg- 
ister 61 is 384 bits (24 x 16 = 384). After the first block 
register 61 has been filled with data for the first sixteen 
samples, driver 54 addresses the next block register 61 , 
which stores the data for the next sixteen samples. This 
process continues until each block register 61 has been 
filled with data for 16 samples, and hence the 40 block 
registers 61 store the data for one row. 

A multiplexer 62 associated with each block register 
61 receives the data from that block register 61 . Each 
multiplexer 62 outputs its data, one bit at a time, to mem- 
ory array 52. 

As illustrated in Figure 7, memory array 52 has 40 
columns, one column for each block register 61 of for- 
matter 51 . Each column stores data for 16 pixels of 480 
rows. Each column is further divided into bit-plane areas 
71, for storing bit levels of the 16 pixels and 480 rows 
of that column. Each area 71 stores 76B0 bits (1 bit per 
pixel x 16 pixels per row x 480 rows = 7680 bits). Each 
column has 24 areas 71 , one for each bit-level. Across 
the 40 columns of array 52, the 24 bit-planes that com- 
prise one image are stored. In Figure 3, the section of 
memory 15 illustrated in that figure for this embodiment 
of memory 15 is 40 sections 71 of array 52. 

Referring again to Figure 5, the data moves from 
array 52 into bit select unit 53 As compared to the data 
into formatter 51 , the data into bit selector 53 arrives in 
bit-level order. 

Figure 8 illustrates bit selector 53 in further detail. 
Bit selector 53 has 40 columns, one associated with 
each column of array 52. Each column has a first shift 
register 81 , which receives 256 bits of data (1 bit x 16 
pixels x 1 6 rows = 256 bits) from a bit-plane section 71 
of array 52. These 256 bits are of the same bit level but 
from different rows, such that across the 40 columns of 
bit selector 53, the shift registers 81 store one level of 
bit-plane data for 16 rows. A second shift register 82 in 
each column selects every 1 6th bit so that the data de- 
livered to SLM 16 is in bit-planes, row-by-row. Each of 
the 40 columns delivers 1 bit at a time to SLM 1 6. 

Referring again to Figure 5, controller 54 provides 
block addresses, row addresses, and bit-plane address- 
es for formatter 51 , array 52, and bit selector 53, respec- 
tively. These addresses may be generated internally 
with counters, or provided externally by processor 1 4 or 
a timing unit. In the former case, memory 15 will be ad- 
dressed in contiguous rows, whereas in the latter case, 
memory 15 may be addressed row-randomly Another 



function of controller 54 is to resolve conflicts if access 
to the same data for reading and writing is attempted. 
This may be accomplished with techniques known in the 
art of memory management, especially for the case of 

5 dual ported memories. 

The memory described in connection with Figures 
5 - 8 is only one example of a display memory with which 
the invention may be used. Other types of display mem- 
ories may use other means for formatting the data into 

io bit-planes. U.S. Patent Serial No. 08/160,344 (referred 
to above), describes a display memory 15 that stores 
data in pixel format and has a means for re-formatting 
the data into bit-planes on output. Regardless of the im- 
plementation, the method of the present invention is the 

is same in that a single-buffered memory delivers bit- 
planes of data that are comprised of data from two ad- 
jacent data frames. 

Other Embodiments 

20 

Although the invention has been described with ref- 
erence to specific embodiments, this description is not 
meant to be construed in a limiting sense. Various mod- 
ifications of the disclosed embodiments, as well as al- 
25 ternative embodiments, will be apparent to persons 
skilled in the art. It is, therefore, contemplated that the 
appended claims will cover all modifications that fall 
within the true scope of the invention. 

30 

Claims 

1. A method of using a memory (15) for storing data 
for use in a display system (10; 20) having a proc- 
35 essor (14) for processing pixel data and having a 
spatial light modulator (SLM (16)) for generating an 
image, comprising the steps of: 

writing a first frame of samples of pixel data to 
40 said memory (15) during a first frame period; 

writing a second frame comprised of samples 
of pixel data to said memory (1 5) during a sec- 
ond frame period, such that each sample of 
said second frame is written over the corre- 
45 sponding sample of said first frame; 

reading a bit-plane of data from said memory 
(15); 

repeating said reading step such that at least 
the same number of bit-planes as the number 

so of bits representing each pixel intensity are 

read out during a display period; 
wherein one or more of the reading steps are 
performed with data from said first data frame 
and data from said second data frame; 

55 delivering each of said bit-planes to said spatial 

light modulator (16); 

wherein all of said steps are repeated to gen- 
erate a continuous display of images. 
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2. The method of claim 1 , wherein said writing steps 
occur in contiguous rows of said memory (15). 

3. The method of claim 1 , wherein said writing steps 
occur in randomly accessible rows of said memory 5 
(15). 

4. The method of claim 1 , wherein said memory (15) 
is partitioned into multiple areas and said writing 
and reading steps occur in parallel for each partition io 
of said memory (15). 

5. The method of claim 1 , wherein said writing step is 
performed with one or more input registers, to which 
data is written in pixel format, and with a memory is 
array (52), which receives bit level data from said 
one or more input registers. 

6. The method of claim 1 , wherein said reading step 

is performed with two or more output registers, 20 
which receive bit-level data from a memory array 
(52) and which select said bit-level data on a row- 
by-row basis. 

7. The method of claim 1 , further comprising the step 25 
of using a memory controller (54) to arbitrate con- 
flicts between said writing steps and said reading 
step. 

8. The method of Claim 1 , wherein one or more of the 30 
reading steps occurs during said first frame period, 
such that the bit-plane is comprised of data from 
said first data frame. 

9. The method of claim 1 , wherein said reading step 35 
is repeated in the same bit-level order for each bit- 
plane. 

10. The method of claim 1, wherein said reading step 

is performed once for each of said bit planes. *o 

11. The method of claim 1, wherein said reading step 
is performed more than once for one or more of said 
bit-planes. 

45 

Patentanspruche 

1. Verfahren der Verwendung eines Speichers (15) 
zum Speichern von Daten, die in einem Anzeigesy- so 
stem (1 0; 20) verwendet werden, das einen Prozes- 
sor (14) zum Verarberten von Pixeldaten sowie ei- 
nen raumlichen Lichtmodulator (SLM (16)) zum Er- 
zeugen eines Bildes enthalt, mit den folgenden 
Schritten: 55 

Schreiben eines ersten Vollbildes aus Pixelda- 
ten-Ab tastwerten in den Speicher (15) wah- 



rend einer ersten Bildperiode; 
Schreiben eines zweiten Pixeldaten -Abtast- 
werte enthaltenden Vollbildes in den Speicher 
(1 5) wahrend einer zweiten Bildperiode, so daB 
jeder Abtastwert des zweiten Bildes uber den 
entsprechenden Abtastwert des ersten Bildes 
geschrieben wird; 

Lesen einer Bitebene von Daten aus dem Spei- 
cher (15); 

Wiederholen des Leseschrittes, so da3 wah- 
rend einer Anzeigeperiode Bitebenen in einer 
Anzahl ausgelesen werden, die wenigstens 
gleich der Anzahl der jede Pixelintensitat repra- 
sentierenden Bits ist; 

wobei einer oder mehrerer der Leseschritte mit 
Daten aus den ersten Datenvollbild und mit Da- 
ten aus dem zweiten Datenvollbild ausgefuhrt 
wird; 

Liefern jeder der Bitebenen an den raumlichen 
Lichtmodulator (16); 

wobei samtliche Schritte wiederholt werden, 
urn eine kontinuierliche Anzeige von Bildem zu 
erzeugen. 

2. Verfahren nach Anspruch 1 , bei dem die Schreib- 
schritte in nebeneinanderliegenden Zeilen des 
Speichers (15) erfolgen. 

3. Verfahren nach Anspruch 1 , bei dem die Schreib- 
schritte in Zeilen des Speichers (15) erfolgen, auf 
die zufallig zugegriffen wird. 

4. Verfahren nach Anspruch 1 , bei dem der Speicher 
(15) in mehrere Bereiche partitioniert ist und die 
Schreib- und Leseschritte fur jede Partition des 
Speichers (15) parallel erfolgen. 

5. Verfahren nach Anspruch 1 , bei dem der Schreib- 
schritt mit einem oder mehreren Eingangsregistem, 
in die Daten im Pixetformat geschrieben werden, 

. und mit einer Speichermatrix (52), die von dem ei- 
nen oder den mehreren Eingangsregistem Bitni- 
veau-Daten empfangt, ausgefuhrt wird. 

6. Verfahren nach Anspruch 1, bei dem der Lese- 
schritt mit zwei oder mehr Ausgangsregistem aus- 
gefuhrt wird, die von einer Speichermatrix (52) Bit- 
niveau-Daten empfangen und die Bitniveau-Daten 
auf zeilenweiser Basis wahlen. 

7. Verfahren nach Anspruch 1 , ferner mit dem Schritt 
des Verwendens eines Speichercontrollers (54), 
urn Konflikte zwischen den Schreibschritten und 
den Leseschritten zu beheben. 

8. Verfahren nach Anspruch 1, bei dem einer oder 
mehrere der Schreibschritte wahrend der ersten 
Vollbildperiode erfolgen, so daB die Bitebene Daten 
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4. Procecte selon ta revendication 1 , dans lequel ladite 
memoire (1 5) est partagee en plusieurs zones et 
lesdites etapes d'ecriture et de lecture s'effectuent 
en parallele dans chaque secteur de iadite memoire 

s (15). 

5. Procede selon la revendication 1 , dans lequel ladite 
etape d'ecriture s'effectue avec au moins un regis- 
tre d'entree dans lequel des donnees sont ecrrtes 

10 sous forme de pixel et avec une zone de memoire 
(52) qui recoit des donnees de niveau binaires pro- 
venant dudit ou desdits registre(s) d'entree. 

6. Procede selon la revendication 1 , dans lequel ladite 
is etape de lecture s'effectue avec au moins deux re- 

gistres de sortie qui recoivent des donnees de ni- 
veau binaires provenant d'une zone de memoire 
(52) et qui selectionnent lesdites donnees de ni- 
veau binaires rangee par ranged. 

20 

7. Procede selon la revendication 1 , comportant en 
outre I'etape d'utilisation d'un controleur de memoi- 
re (54) pour arbitrer les conflits entre lesdites etapes 
d'ecriture et ladite etape de lecture. 

25 

8. Procede selon la revendication 1 , dans lequel au 
moins une des etapes de lecture s'effectue pendant 
ladite premiere p6riode d'image de telle sorte que 
le plan de memoire sort constituG de donnees de la 

30 dite premiere image. 



aus dem ersten Datenvollbild enthatt. 

9. Verfahren nach Anspruch 1, bei dem der Lese- 
schrittfurjede Bitebene in derselben Bitniveau-Rei- 
henfolge wiederholt wird. 

10. Verfahren nach Anspruch 1, bei dem der Lese- 
schritt einmal fur jede der Bitebenen ausgefuhrt 
wird. 

11. Verfahren nach Anspruch 1, bei dem der Lese- 
schritt fur eine oder mehrere der Bitebenen mehr 
als einmal ausgefuhrt wird. 



Revendications 

1. Procede d'utilisation d'une memoire (15) pour m6- 
moriser des donnees destinees a etre utilisees 
dans un systeme d'affichage (10; 20) comportant 
un processeur (14) pour traiter des donnees de 
pixel et un modulateur de lumiere spatial (SLM - 
Spatial Light Modulator (16)) pour generer une ima- 
ge, comprenant les etapes: 

d'ecriture d'une premiere image d'echantillons 
de donnees de pixel dans ladite memoire (15) 
pendant une premiere periode d'image; 
d'ecriture d'une deuxieme image constitute 
d'echantillons de donnees de pixel dans ladite 
memoire (15) pendant une deuxieme periode 
d'image de telle sorte que chaque echantillon 
de ladite deuxieme image recouvre I'echan- 
tillon correspondant de iadite premiere image; 
de lecture d'un plan de memoire de donnees 
dans ladite memoire (15); 
de repetition de ladite etape de lecture de telle 
sorte que sort lu pendant une p6riode d'afficha- 
ge un nombre de plans de memoire au moins 
§gal au nombre de bits representant chacune 
des intensites de pixel; 

dans lequel au moins une des etapes de lecture 
s'effectue avec des donn6es de ladite premiere 
image et des donnees de ladite deuxieme ima- 
ge; 

de la foumiture de chacun desdits plans de me- 
moire audit modulateur de lumiere spatial (16); 
dans lequel toutes lesdites etapes se repetent 
pour generer un affichage continu d'images. 

2. Proceed selon la revendication 1 , dans lequel les- 
dites etapes d'ecriture s'effectuent dans des ran- 
gees contigues de ladite memoire (15). 

3. Procecte selon la revendication 1, dans lequel les- 
dites etapes d'ecriture s'effectuent dans des ran- 
gees k acces aleatoire de ladite m6moire (15). 



9. Procede selon la revendication 1 , dans lequel ladite 
etape de lecture se repete dans le meme niveau 
binaire pour chaque plan de memoire. 

35 

10. Procede selon la revendication 1 , dans lequel ladite 
etape de lecture s'effectue une fois pour chacun 
desdits plans de memoire. 

40 11 . Procecie selon la revendication 1 , dans lequel ladite 
etape de lecture s'effectue plus d'une fois pour au 
moins un desdits plans de m6moire. 

45 
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